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IHTRODDCTIOH 


Th«  Navy  Occupational  Haaltb  Inforaatlon  Honitoring  Syataa  (HOHIMS)  cuccantly  being  davelopad 
by  tba  Naval  Health  Raaaacch  Cantor  (HHRC)  in  San  Diago  is  designad  to  coordinate  the  coa^onants  of 
the  a.S.  Navy's  overall  occupational  health  program.*^'  The  prlawry  objectives  of  NOHIHS  are  to 
a)  identify  tba  personnel  aa^loyed  at  an  activity,  b)  detereine  the  hasardous  exposures  in  workplace 
environeonts,  c)  evaluate  the  worket'a  exposures  and  schedule  those  with  a  potential  health  risk  for 
an  exaaination,  and  d)  eaintaln  an  historical  file  of  the  aadical  and  environeantal  data. 
Therefore,  HOHIMS  will  help  satisfy  the  xequixeaents  that  the  Chief,  Bureau  of  Medicine  and  Surgery 
(BONED)  develop  a  prograai  for  aadical  survaillance  and  establish  appropriate  records  for  an 
occupational  health  prograa. 

This  report  describes  the  operation  of  a  prototype  systea  iaplestentad  at  a  local  Navy  facility 
and  how  it  has  been  used  as  a  device  to  integrate  design  concepts  with  the  actual  functioning  and 
exparlancaa  of  an  occupational  health  clinic.  In  addition,  the  impact  of  MHiZNS  on  occupational 
health  resource  stanageaent  is  avaluatad  and  discussed. 

THE  PROTOTYPE  SYSTEM 

Data  files.  Three  basic  data  files  are  needed  to  accoaplisb  three  priaary  objectives  of 
HOHIMS.  These  files  include  the  personnel  data,  the  enviroaental  data,  and  the  aedical  data.  The 
personnel  data  is  obtained  froa  the  personnel  departamnt  of  the  local  facility  participating  in  the 
HOHIMS  pilot  prograa.  This  file  contains  daaographic  and  adainiatrativa  inforaatlon  (e.g.,  naaa, 
social  security  nuabar,  data  of  birth,  job  title  code,  shop  and  building  assignaent,  etc.)  fox  all 
workers  (approx lawtely  S,SM)  at  the  pilot  facility.  Bach  aonth  an  updated  file  is  obtained, 
thereby  allowing  HOHIMS  to  utilise  the  aost  current  personnel  inforaation  available  for  aonitoring 
workers  in  the  systea. 

The  environaental  data  is  provided  by  industrial  hygienists  froa  the  Havy  Regional  Medical 
Center.  Industriel  hygienists  routinely  survey  all  work  areas  within  Havy  industrial  activities 
identifying  the  contaainants  present  and  the  aeasured  concentration  of  each  one.  it  was  therefore 
poeaible  to  devolop  the  environaental  data  file  by  abstracting  infonsation  froa  previously  coapleted 
surveys. 

The  only  aedical  data  presently  entered  into  HOHIMS  are  the  specific  clinical  and  laboratory 
tests  recsivad  by  each  worker  during  his  or  her  periodic  exanination.  However,  the  software  is 
being  developed  to  hove  the  actual  laboratory  results  entered  into  the  systea,  and  avantoally  the 
capability  to  aaintaln  an  entire  patient  record  will  be  incorporated  into  HOHIMS. 

SCnDOLIMa  PHYStChL  BXRMIHhTlOHS 

These  three  types  of  data— personnel,  environawntal,  and  aedleal— can  be  used  to  perfora  a 
variety  of  oeeupatlonal  health  funetloas  as  well  as  to  generata  the  reports  used  tor  aadical 
aeattartng.  Oae  aajer  fuaetian  perfetaod  by  NOHinB  is  the  scheduling  of  periodic  physical 
eRaaiaationa.  To  aceeapliah  this  fuactiea,  a  pass  ttroogh  the  potsoaael  tile  ia  asacutad  and  thaae 
oHplsyaes  whose  birth  aoath  cetrsspoada  to  Uio  curroat  date  are  idaatifiod.  Thoa  the  oaposaro 
Matocy  for  those  people  io  dototainod  by  naiag  the  huildiag  and  Aop  dooigaattea  pcovidnd  by  the 
porsnaasi  fils  ,  to  looato  the  aorvay  data  f«c  aaoh  oaployoo'a  aoskplaea.  Piaally,  tha  patsaa'a 
washplaaa  ospoaaraa  asa  avslaatod  hy  osaparlap  tha  aaasurod  eoacaatratloa  of  aaoh  haaardoos  aatMUl 


to  tho  approptlata  antry  In  tha  tabla  of  thrashold  liait  valaaa 
lavals. 


and  Bodical  aurvaillanco  action 
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One*  an  aaployea  la  found  to  ba  potentially  expoaad  to  ono  or  amra  hasardoaa  aatatiala,  each 
■atarial  praaant  in  tha  aaiployaa'a  wotkplaca  is  usad  to  locate  inforaation  in  anothar  table 
regarding  tha  aedical  protocol  recoasMnded  for  exposure  to  tha  specified  substance.  This  tabla  of 
■edical  protocols  contains  for  each  hasardoua  swterlal  a  list  of  the  historical  inforaation  a 
physician  should  inguire  about,  tha  elaaenta  that  should  ba  included  in  a  physical  axaaination,  and 
tha  laboratory  tests  and  aadlcal  procedures  that  should  ba  conducted,  after  the  above  steps  have 
been  coaplated,  tha  inforaation  that  has  been  retrieved  is  printed  in  a  report  called  tha  Individual 
Bnvironaental  Exposure  Report  (IBER).  This  process  is  illustrated  in  Figure  1. 

PILOT  TBSTIHG  THE  PROTOTTPB  STSTBM 

lapleaentation  and  aodlfication.  Extensive  consultation  with  personnel  frea  the  Mavy  Regional 
Medical  Canters  in  San  Olago  and  Pearl  Harbor  was  conducted  prior  to  the  davalopaent  of  HOHINS  and 
the  inforaation  gained  guided  tha  design  of  H0HIM8.  Froa  user  input  on  the  recordkeeping  and 
reporting  raquiraaents,  prellainary  specifications  for  collecting,  processing,  and  displaying 
aadlcal  and  anvironaantal  data  were  developed. However,  it  was  clear  that  aany  questions  could 
not  be  answered  until  the  users  had  a  chance  to  work  with  the  systea.  Therefore,  an  interla  systaa 
was  developed  and  iaplaaentad  as  a  tool  to  facilitate  coaaunlcation  between  the  systaa  designers  and 
the  intended  users. 

This  interla  systaa  baeaae  operational  in  March  1982.  Soon  the  aodifleatlon  process  began. 
The  first  change  was  in  the  Method  used  to  notify  workers  of  the  tiae  and  date  of  their  physical 
axaaination.  Frevionsly,  workers  wore  notified  by  their  division  clerks  after  the  division  clerk 
was  contacted  by  the  dispensary.  The  division  clerk  then  coaplated  a  Standard  Fom  S1S8  (Dispensary 
Chit)  for  each  worker  to  take  to  the  dispensary  at  the  tine  of  bis  physical  axaaination.  It  was 
decided  that  for  planning  purposes  and  ease  of  coapletion,  physical  exaaination  notices  (siailar  to 
the  dispensary  chit)  would  be  coaputer-generated  at  tiM  beginning  of  each  aonth  (see  Figure  2) . 
This  allowed  tlie  division  clerks  to  schedule  mans  for  their  division  througlMot  the  nontb  depending 
on  workload  and  aanpowar  needs.  It  also  oliainated  having  to  fill  in  routine  inforaation  such  as 
nans,  social  security  nuMher,  building,  and  shop  nuaber  for  eaoh  worker  on  bis  dispensary  chit. 
Division  clerks  snd  dispensary  personnel  have  raspondad  favorably  to  this  nedlfleat|en  in  the 
scheduling  process. 

haotkar  iapertaat  change  in  ■ORlNd  was  the  revision  of  the  imt  lAlch  was  prepared  tor  the 
esaainlng  eceupationsl  health  physician  prior  to  each  worhnr's  periodic  esaalnation.  Tho  report  was 
origlnnlly  dssigned  elth  input  tren  a  nuaber  of  physicians  and  oeespetienal  health  nuraes  to  servo 
M  a  ■nina  of  nlerting  the  health  cero  prewidst  to  n  escker's  peteatlnl  siposnten  as  well  as 
sepi^ying  infetadtion  shout  refoired  and  reeenaanded  Mdtenl  setuntllenee  fet  those  eapeeuros. 
hfter  nelnp  the  tnltlsl  fon  fe*  n  fstled  et  tlsM  the  phyMetene  sspinshsd  that  a  Mhle  be  tneluied 
ahovfnp  the  taneetsd  senennetatloa  «f  the  bsserdeas  setstEsnun  a  nether  had  been  nhpnt'ed  to  as  well 
as  the  phteentaye  of  the  ttsw  eeighted  thtnahsli  hhilt  ealne  r)WP)«  sb  s  istnentnie  ef  tho  Mort 
•sMi  IhhoMHe  Mtdt  innh),  dtianMny  aptn  the  type  of  aMphs  tehee,  tt  ess  mt  that  ench 
ihMMktdh  a«M  be  ansd  hp  •  ghfsiafaa  an  a  pafai  Eefteehta  peMe  thtalai  the  hnanahi  a  wsaher  had 


.« 


bMn  axpos^d  to,  th«  actual  laval  of  expoaora,  and  tha  axposata  laval  aa  a  parcantaga  of  tba 
atandarda  racoanondad  by  tba  Aaarlcaa  Confaranca  of  Govarnaantal  Indaatrial  Hygienlata. 

Tbe  pbyaiciana  oaing  tba  prototypa  ayatam  alao  found  that  tba  original  foraat  of  tba  IBCR  waa 
aonewbat  cunberaoae  bacauaa  tba  coa^late  aat  of  nodical  requiienonta  were  listed  for  each 
contaninant  separately.  For  exanple,  if  a  worker  was  potentially  exposed  to  ten  different 
contaminants,  tbe  IBBR  would  list  ten  sets  of  physical  exanination  requiraisenta— one  set  for  each 
contaninant.  As  a  result,  wbenever  multiple  exposures  occurred,  tbe  list  contained  overlapping 
items  if  the  sane  test  was  reguired  by  two  or  laore  of  the  hasards.  Feedback  fron  the  physicians 
using  the  IBBR  Indicated  that  it  would  be  helpful  to  design  software  to  collate  the  elenants  of  all 
tha  sets  of  the  nedical  protocols,  eliminate  equivalent  itans,  and  produce  a  single  list  devoid  of 
any  repetition.  This  modification  graatly  reduced  tbe  site  of  the  report,  making  it  much  easier  to 
review. 

Although  the  physicians  who  have  used  both  versions  of  the  IBBR  have  stated  that  the  newer 
version,  shown  in  Figure  3,  saves  tine,  they  have  suggested  a  further  modification.  They  point  out 
that  there  are  times  when  a  physician  any  want  to  know  why  a  certain  laboratory  test  or  clinical 
procedure  appears  on  the  nedical  protocol  list.  In  other  words,  the  exposure(s)  that  cauaed  a 
particular  item  to  be  printed  should  be  identified  on  the  report.  To  accoamodate  this  request, 
software  is  being  developed  that  will  generate  a  list  of  codes  after  each  item  on  the  IBBR  medical 
protocol  identifying  the  relevant  contaminants. 

STSTEM  IMPACT 

R0HIM8  was  initially  implemented  on  an  interim  basis  so  that  users'  romments  and  suggestions 
for  improving  the  system  could  be  elicited  and  integrated  into  the  program.  To  determine  the  actual 
effect  and  Impact  of  these  changes  on  the  occupatlonsl  health  practices  st  the  pilot  facility,  an 
analysis  of  the  number  of  laboratory  tents  perfonmad  pet  month  was  conducted.  Data  were  collected 
and  compiled  for  the  month  prior  to,  and  for  four  stonths  after  the  introduction  of  tbe  system  at  tbe 
HOHIHS  pilot  facility.  Medical  test  data  were  collected  on  all  workers  receiving  a  physical 
examination  for  health-aonitored  occupations  through  the  use  of  the  Physical  Bsamlnation  Suamary  for 
Health-Honltored  Occupations  (see  Figure  4). 

Workers  receiving  examinations  were  divided  into  three  categories  as  follows:  Type  I— workers 
exposed  to  no  hasards  (no  exposures))  type  B*- workers  exposed  to  soam  iMsards  Irat  not  those  in  Type 
3  (exposed  to  hon-X)i  Typo  3— workers  exposed  to  eit)Mr  one  ex  seme  eoMbinatlon  of  acrylonitrile, 
asbestos,  bensem,  and/or  lead  (exposed  to  X). 

The  foot  Type  3  ehbstanees  axe  found  et  Mw  pilot  facility  and  regnire  monitoring  by 
Occupational  Safety  and  Health  Act  (OSHA)  standards.  thM,  tiia  workers  expesad  to  tliese 
substances  slieuld  liave  been  monitored  both  before  and  after  implamentation  of  the  prototype  system. 

TIM  number  of  medical  surveillance  teats  performed  by  type  of  expesnte  at  tha  pilot  facility 
for  the  iMntba  February  through  June  ltd!  is  shown  in  Table  1.  re*  ae«h  et  these  five  mentha,  the 
table  provides  tbe  number  of  tests  for  each  of  three  types  of  expeenre,  tollemad  by  the  frsguency 
expressed  as  a  percentage  of  total  number  of  tests  perfetmsd.  wsimg  Pehruery  INX  as  the  baseline 
memtb  prior  to  implasNntatien  of  the  pretetyps  system,  it  een  be  seen  trom  Ti*le  1  that  ttere  was  a 
steady  tnereaee  in  the  persentage  et  tests  pecfexmnd  fee  wetkexs  ■spaaed 


to  eitbet 


caabinatlon  of  •erylonitcllo,  ••bootoa,  bonsonot  and  laad  (Typo  3  woikota) ,  and  a  dacEoaao  in  tha 
parcantaga  of  taata  pacfonad  for  wotkata  aapoaad  to  no  hnaacda  (Typa  1  wotkata) .  Foe  Inataneor  in 
PabEuaEy  19(2,  only  lit  of  all  nodical  auEvaillanca  taata  woeo  poEfOEaad  on  Typa  3  wotkata,  bat  in 
Juno  1912  thia  potcantago  bad  inctoaaad  to  49t.  convataaly,  in  Fobtuaty  1982,  32%  of  all  nodical 
auEvaillanco  taata  patfotnad  wato  potfotnad  on  wotkata  aapoaad  to  no  haiafda,  and  by  Juna  1982  thia 
potcantago  had  doctaaaod  to  13t.  It  ahoald  ba  notad  that  aoaM  nodical  taata  ata  givan  to  wotkata 
with  no  oapooataa  bacauaa  cartain  occapationa  (a.g,,  dtivata  and  ctana  oparatora)  taquito  tbaae 
taata  fot  cattification. 

Tha  nanbot  of  nodical  autvaillanco  taata  patfotnad  by  typa  of  eapoauta  fot  aach  nontb  of  the 
fout  nontha  aftot  inplanantation  of  tha  intotin  HOHIMS  waa  conpatad  atatiatically  to  tha  Fobtuaty 
1982  baaolina  pta- inplanantation  nonth  uaing  a  chi-nguata  taat  of  indapandanco.  By  Natch  'l982  tha 
inptovanont  bad  altoady  taachad  atatiatical  aignificanca  (£  <  .881) ,  with  a  laigar  nonbai  nodical 
taata  baing  patfotnad  fot  wotkata  with  nota  critical  aapoautaa  and  fawat  taata  being  patfotnad  for 
wotkata  with  no  aapoautaa  conpatod  to  Fobtuaty  1982.  T(Ua  aana  laval  of  atatiatical. .Aignificanca 
waa  naintainad  in  tha  conpatiaona  batwaan  the  April,  Nay,  and  Jana  1982  data  with  that  of  Fabtuaty 
1982.  . 

CONCLOSION 

One  way  to  inauro  that  any  onployaa  aapoaad  to  haaatdoua  natotiala  in  tha  wotkplaea  ia  ptopatly 
aaaninad  ia  to  patiodieally  give  all  pataonnal  a  full  battaty  of  aaanlnationa.  Claatly  thia 
aolution  ia  not  practical  ot  faaaibla,  but  tha  oppoaita  aattaow  of  conducting  no  phyaical 
aaaninationa  ia  juat  aa  unaccaptablo.  Tha  pttAlan,  then,  ia  to  find  tha  optinal  balaaeat  to 
aaanina  thoaa  pataonnal  with  a  aignlfloant  health  tlak  while  Uniting  tha  total  inpaet  on  tha 
available  nodical  faeilitiaa.  The  data  obtained  tbua  fat  indicate  that  tha  inplanantation  and 
nodification  of  HONIHS  have  caaultad  in  ebangoa  ditactod  towatd  anidi  a  balanca,  with  propottionatoly 
note  nodical  taata  being  patfotnad  on  wotkata  with  ctitical  aapoautaa  and  pcopottionataly  fawat 
taata  being  patfotnad  on  wotkata  with  no  aapoautaa  to  any  haaatda.  It  ia  fait  that  tbaaa 
inptovananta  ia  tbo  afficianey  of  tha  occupational  health  autvaillanco  ptogtan  ota  a  ditact  taault 
of  tha  ongoing  intotaction  batwaan  occupational  health  pbyaieiaaa,  diviaion  cloika,  ptogtannata,  and 
ayatana  pataonnal  involved  la  tbo  davolopnont  and  field  taating  of  aOHlNB.  Notaovet,  it  in  beliavad 
that  thin  aapotiaaca  in  not  unigua;  tbatafoto,  it  in  anggantad  that  doting  the  danign  of  any 
infotaation  nyaton,  ana  ahonld  oonoidat  uaing  aa  intatla  oyaton  that  could  ba  nedifiad  according  to 
uaat  foodbuck.  Than  Initial  danign  concapta  can  ba  taatad,  uaatn'  aapatianoa  and  kaowladga  can  ba 
utiliaad,  oad,  bacaana  the  uoat  baconaa  a  patticipont  in  tha  aytoa'n  davalopnnnt,  ba  bnennaa  aoto 
antbaaiaatic  about  anoapting  the  oynton. 
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Figure  1.  Llnka  Anong  HOHIMS  Data  FI lea 


PERIODIC  PHYSICAI.  EXAMIRATIOil  NOTICE 

NAME  SSN  BLOG  DIV/SRIP 

DOE  John  E.  123-48-6799  0378  6220 

TOO  ARE  DIRECTED  TO  REPORT  TO  MS.  NANCY  BARTON,  INDOSTRIAL  MEDICINE  CTINIC,  BLDG.  14,  On 
ON  _  AT  _ .  YOU  ARE  TO  BRING  BOTH  COPl/S  OF  TRIE  NOTICE  FOR  THIS 
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1.  Today's  Date  _ _ 

Honth  Day  Tear 

2.  None _ _ _ _  ■■ 

Uat  Firat 

3.  Social  Security  Muaber _ _ 


N.A.R.F.  Boployee? 
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CLINICAL  TESTS  (Check  all  that  apply) 

Blood  (specify  heavy  aetal  ion  tested  for _ 

Blood  f lourides  . .  - 

Blood  acetone _ 

Blood  cyanide  _____ - 

Chest  X-ray  ■  —  .  —  -  — 


Pulnonary  Tunction- 
Radon  breath  - 


Special  eye  exsaination- 
Nasal  Exiination 
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Nuaber  of  Medical  Surveillance  Teeta  Ferforaed  by 
Type  of  Expoeure  for  Che  MonCha 
February  through  June  1982 


MEDICAL  SURVEILLANCE  TESTS  PERFORMED 

Tiae 

Mo  Bxpoaurea 

Expoaed  to  Moii^X* 

Expoaed  to  Z* 

Total  Nuid>er 
of  Teata 
Perforaed 

Covered 

No. 

X 

No. 

Z 

No. 

X 

Feb 

•82 

102 

32 

185 

57 

36 

11 

323 

Mar 

■82 

90 

27 

127 

39 

111 

34 

328 

Apr 

•82 

35 

18 

98 

51 

S9 

31 

192 

May 

■82 

48 

20 

123 

52 

65 

28 

236 

Jun 

*  — 

•82 

26 

13 

80 

38 

102 

49 

208 

Z*  ■  either  one  or  aoae  coablnatlen  of  acrylonitrile,  aabeatoa,  benaane,  and 
lead. 
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It.  SURRLEMENTARY  NOTES 
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occupational  health 
prototype  system 
information  system 
medical  surveillance 


to.  AMTWACT  fCwilfciy  MW  fyf— W  WMf  ■■»y  >r  W— fc  >— 

The  Navy  Occupational  Health  Information  Monitoring  System  (NOHIMS)  is  designed 
to  coordinate  the  components  of  the  Navy's  occupational  health  program.  The 
Primary  objectives  of  this  system  include  identifying  employees,  determining 
and  evaluating  their  exposures,  and  maintaining  an  historical  file  of  the  medi¬ 
cal  and  environewntal  information.  In  order  to  facilitate  commnication  betweec 
the  system  developers  and  the  intended  users,  an  interim  system  was  implemented 
and  m^ified  according  to  user  feedback.  Several  of  the  changes  to  the  initial 
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^systea  are  discussed  and  the  impact  of  NOTIMS  on  the  program  at  a  pilot 
facility  is  evaluated  by  analyzing  the  patterns  of  laboratory  tests  perfonned 
before  and  after  the  implementation  of  NOHIMS.  This  analysis  indicated  that 
the  istplesientation  of  HOHIMS  resulted  in  fewer  tests  for  employees  with  mini¬ 
mal  exposures  and  more  tests  for  personnel  with  serious  exposures.  It  was 
concluded  that  NOHIMS  improved  the  utilization  of  the  clinic's  resources  and 
that  the  interim  syatms  contributed  to  the  system's  efficiency  by  facilitating 


communication  between  the  system's  designers  and  users. 


